This study is the first detailed assessment of an invasion by Acacia implexa (Benth.) (screw-pod wattle) anywhere in the world. Approximately 30 000 A. implexa individuals were found spread over about 600 ha (a condensed canopy area of~96 ha) in three geographically distinct populations, all in the Western Cape, South Africa. Population structures indicate rapidly increasing populations at all sites, with vegetative suckering dominating over reproduction by seed. Populations appear capable of rapidly densifying if given the opportunity, creating monocultures and even out-competing other invasive acacias. Although seed viability is high (~60%), there is relatively low recruitment from seed, likely as a result of high seed predation (with some previous estimates of up to 100% seed loss). While high seed mortality may suggest limited rates of spread (populations are at most 1 km from initial plantings at two of the sites), seeds appear to be able to disperse along roads and watercourses (in particular plants are now established about 5 km down the Eerste River from the putative initial planting site in Stellenbosch). This suggests that the extent of all three populations could increase much more rapidly in the future. Formal risk assessment and bioclimatic niche modelling indicate that this species has the potential to invade large parts of South Africa, particularly in coastal regions. Given the current limited distribution, the potential threats posed and the success of control to date, we consider eradication a feasible and desirable management goal. The estimated cost of clearing established stands was~ZAR 700 000, but given the strong ability of A. implexa to resprout, proper control and follow-up would be essential to prevent re-establishment of dense stands and further spread. A systematic eradication programme over the next decade will cost an estimated ZAR 1.5 million, giving a total eradication cost of ZAR 2.2 million. We support the proposed listing of the species as category 1a under the National Environmental Management: Biodiversity Act, and suggest that the species should not be introduced to other countries without clear and comprehensive contingency plans.
Introduction
Australian Acacia species have a long history of introductions to South Africa for forestry, dune stabilization, horticultural and cultural purposes (Kull and Rangan, 2008; Kull et al., 2011; Richardson et al., 2003; Stirton, 1978) . Characteristics such as rapid growth rates (Witkowski, 1991) and prolific seed production (Milton, 1980; Richardson and Kluge, 2008) have led to some Australian Acacia species becoming the country's worst invaders, with roughly a third of the total cost of alien plant clearing spent on this group (van Wilgen, et al., 2012) . In addition, several introduced species of Australian Acacia remain as small populations within limited ranges, yet have the potential to become widespread invasive species (Van Wilgen, et al., 2011; Wilson et al., 2011; Zenni, et al., 2009 ). Inflorescences are pale yellow to white and finely hairy ( Fig. 1b ; Maslin, 2001) , with flowering in South Africa between December and March. A. implexa is highly prone to suckering and vigorous resprouting when damaged or cut (Fig. 1c) .
A. implexa is native to most of the eastern seaboard of Australia where it occurs in well-drained soil in woodlands and open forests (Maslin and McDonald, 2004) . There are currently no records of A. implexa becoming naturalised or invading other parts of the world (Richardson and Rejmánek, 2011) , although it has been introduced to many regions, particularly in Asia, where it is used commercially for fuel, pulp and tannins (Boxshall and Jenkyn, 2001; Griffin, et al., 2011) . It was introduced to South Africa in 1886 to be used for tanning bark, but was found to be unsuited to local plantation conditions and thus did not become a highly utilized species in the country (Shaughnessy, 1980) . There is however no mention of A. implexa in a recent historical review of forestry plantings in South Africa (Poynton, 2009) .
A. implexa is often easily confused with Acacia melanoxylon, particularly at juvenile stages when differences in flower and seed pod morphologies cannot be detected. The similarity between these two closely related species led to the initial misidentification of A. implexa as A. melanoxylon in a recent survey of the riparian flora of the Eerste River (Meek et al., 2009) . Following confirmation that putative populations of A. implexa in South Africa were the same as specimens of A. implexa from Australia based on DNA sequence data (Le Roux, unpublished data), A. implexa individuals assessed in this study were identified by visual inspection. A. implexa can be distinguished from A. melanoxylon by the presence of longitudinally anastomosing minor nerves between main lateral veins on the phyllodes as opposed prominent, rectangular nerve islands on A. melanoxylon phyllodes (Maslin, 2001) . Seed morphology of the two species also differs; the aril on A. implexa seeds is white and tucked beneath the seed (Fig. 1d ), whereas that of A. melanoxylon is pink to dark red and encircles the seed (Maslin, 2001) .
In this study we assess the invasiveness and feasibility of eradication of A. implexa, an invasive plant listed as category 1a under the proposed draft regulations of the National Environmental Management: Biodiversity Act (2004) (NEM: BA). Under NEM:BA, category 1a species require compulsory control, effectively meaning that the goal is to eradicate the species from the country. Given the known invasiveness and impacts of various Australian wattles in South Africa , the aim of this initial assessment is to determine whether A. implexa has the potential of becoming a significant problem in the country and whether it should be targeted for eradication. To achieve this we 1) mapped the distribution of all currently known populations of A. implexa in South Africa, 2) assessed the risk of A. implexa becoming a widespread and problematic species in the country, and 3) evaluated the feasibility of eradicating this species. We also assess the current designation of A. implexa as a category 1a invader under NEM:BA and make recommendations for its legislation and long-term management.
. Methods

. Study sites
We used the Southern African Plant Invaders Atlas (SAPIA; Henderson, 1998) as well as knowledge of researchers working on Acacia introductions and invasions in South Africa to search for and locate all known populations of A. implexa in the country. We identified three populations of A. implexa in South Africa (all in the Western Cape) with population extents of 100-200 ha (Table 1 ) -(1) at Tokai on the eastern slopes of Table Mountain, (2) at Wolseley near the Kluitjieskraal forestry station~4 km west of the town and (3) in Stellenbosch where the main infestation is on Papegaaiberg though several plants are spread along the Eerste River, and there are a few individuals presumably planted for ornamental purposes in the J.S. Marais Park. The sites are currently under management but eradication of these populations has not previously been set as a management goal.
Population survey
As a basis for this study, we surveyed the three A. implexa populations between May 2009 and December 2010 to determine the current distribution of all known infestations in the country. Each site was systematically searched for plants by means of parallel walked transects, up to 20 m apart (depending on the density of vegetation; Fig. 2c ). The location of each plant was recorded using a handheld Global Positioning System (Garmin GPSmap 60CSx). A. implexa is highly prone to suckering, which made it difficult to distinguish between Table 1 Summary of characteristics and management of Acacia implexa at three study sites in the Western Cape, South Africa. (Henderson, 2001 (Henderson, , 2007 .
individual plants and those with multiple stems emerging from a single root due to suckering. In such cases, each ramet (sensu Harper and White, 1974) was recorded as a separate individual. The search was abandoned when no plants were found for 100 m in all directions, except while searching along riverbanks where the searching distance between plants was increased up to~1 km. For each population, area was calculated using minimum convex polgyons (excluding the plants distributed along the Eerste River and those in central Stellenbosch). Condensed area was calculated by adding a small amount of random error (of the same potential magnitude as the resolution of the data) to the point distributions to avoid overplotting, and then buffering each point by set radii (50 cm, 1 m, 2 m and 3 m), and calculating the resulting area.
Plant measurements and reproductive features were recorded for a haphazard subset of individuals from each population. We measured stem diameters at the base of each plant, and determined whether each individual was a resprout (aboveground resprouting stem), sucker (stem connected to belowground suckering root), single plant (single stem emerging from root) or a seedling (newly germinated plant with stem diameter b 1 cm) by pulling it up to see whether it was growing from a single root or connected to a neighbouring stem. The presence of seed pods was also recorded and any seed feeding insects were collected and sent to the ARC-Plant Protection Research Institute in Stellenbosch for identification.
. Bioclimatic modelling
To estimate the potential distribution range of A. implexa in South Africa based on climate, we modelled the realised climatic niche of A. implexa using MaxEnt 3.3.2 (Phillips et al., 2006) and projected it onto the current South African climate. The bioclimatic variables used to create the model were obtained from the WORLDCLIM dataset (www.worldclim.org, Hijmans et al., 2005) at 5-minute resolution. We selected the eight least inter-correlated bioclimatic variables: mean annual temperature, mean diurnal range in temperature, isothermality, temperature seasonality, mean annual precipitation, precipitation of the driest month, precipitation seasonality, and precipitation of the warmest quarter (Loiselle et al., 2008) . Presence data for A. implexa were obtained from the Australian Virtual Herbarium (chah.gov.au/avh/; accessed 14 July 2010) for records from its native range, and from our own distribution data for the invasive range in South Africa. We used Köppen-Geiger climate zones (Peel et al., 2007) from eastern Australia that contained occurrence records of A. implexa to draw the background for the model (see discussion in Thompson et al., 2011 and Webber et al., 2011) . We fitted the model using all data, with duplicate records automatically removed from the analysis if more than one record existed per 5-min grid cell. We used a 10-fold cross-validation to estimate error around the average model fit and the average test area under curve (AUC) for model verification. 
Risk assessment of potential invasiveness
The potential invasiveness of A. implexa in South Africa was assessed using Pheloung et al.'s (1999) Australian Weed Risk Assessment protocol. This assessment protocol was developed to assess the risk of species introduced into Australia and New Zealand, but has also been shown to produce highly accurate results across a broad geographic range (Andreu and Vilà, 2010; Gordon, et al., 2008 Gordon, et al., , 2010 . A species' invasiveness is evaluated based on 49 questions pertaining to the biogeographical, biological and ecological characteristics and invasive traits of a species (Pheloung et al., 1999) . We applied the guidelines for answering the questions for areas of the world outside Australia (Gordon et al., 2010) .
Seed viability and soil seed bank measurements
We tested the viability of A. implexa seeds collected from seed pods on mature plants on Papegaaiberg using a standard tetrazolium test (Peters, 2005) . Only seeds with no visible damage were tested. We evaluated 100 seeds (50 seeds × 2 replicates) which were scarified using boiling water and stained using a 1% 2, 3, 5-triphenyl tetrazolium chloride solution (pH 6.7) for 72 h. Seed coats were removed and seeds with evenly stained embryos were identified as viable (Peters, 2005) . To estimate the size of the seed bank, five 0.5 × 0.5 m soil samples dug to a depth of 15 cm were taken from directly under adult A. implexa plants on Papegaaiberg that had evidence of recent seeding. Soil was dried and sieved through a graduated sieve stack.
. Post-fire survey of A. implexa recruitment
The southern and eastern slopes of Papegaaiberg burnt in wildfires between January and March 2011. Vegetation cover for most of the burnt area was greatly reduced, if not entirely removed. A. implexa was one of the first woody species to show signs of recovery after approximately 8 weeks. To determine the dominant method of regeneration by A. implexa following fire damage (resprouting vs. seedling recruitment) we surveyed an area of approximately 2 ha where A. implexa was known to have occurred prior to the fire. Surveys of the area were done in March 2011 (1 month after fire) and November 2011 (9 months after fire). We identified and counted all new A. implexa recruits within the survey area, and determined whether they were resprouters or seedlings by uprooting them to see whether they were connected to an underground sucker root (resprouting) or had germinated from seed. Where seedlings were found, three soil samples (0.25 m 2 ) were taken to estimate the size of the remaining seed bank.
Management history
The A. implexa populations assessed in this study are each the responsibility of a separate authority (Table 1) and thus have been managed differently at each site. To determine what control methods have been used and which is most effective for killing A. implexa, we gathered reports from land managers at each of the three sites on the types of treatments that had previously been applied to A. implexa, as well as estimates of costs and success of these treatments. We also estimated the amount of effort that would be required for initial surveying and clearing of the A. implexa populations, using standard Working for Water (WfW) person-day estimations per hectare for adult sprouting trees in a riparian zone.
Results
Current distribution and population dynamics
We recorded a total of 28 172 A. implexa plants across all three sites. In Wolseley, the total number of plants recorded was 3556 spread over an area of~200 ha ( Fig. 2a ). Tokai had a total of 1639 individuals over~192 ha (Fig. 2b ). In Stellenbosch we recorded 22 978 plants, 99% of which occurred within an area of~208 ha on Papegaaiberg, with the densest stands found along the Plankenbrug River. There were also isolated plants found along the Eerste River, N 5 km from the main infestation, and in the nearby J. S. Marais Park (Fig. 2c ). Total condensed canopy area for all populations was 96 ha. The largest A. implexa plants were found in Tokai, with stem diameters up to 86 cm (mean = 4.88, 4.45-5.31, 95% CI). All three populations have a high proportion of smaller plants ( Fig. 4 ), suggesting a high rate of population expansion at all three sites. Seedlings, which represented~33% of the sampled plants at Wolseley, were found in one area of b 1 ha which had been cleared and treated five times prior to our survey. Onlỹ 3% of the 760 plants sampled in Stellenbosch were seedlings, and were found alongside the largest individuals in the municipal graveyard on the southern slopes of Papegaaiberg. Seedlings at Tokai were distributed throughout the infestation. Vegetative growth (i.e. suckering and resprouting stems) was the dominant method of reproduction among plants at all three sites ( Table 2) .
The presence of a gall forming midge, Dasineura dielsi Rübsaamen (Diptera: Cecidomyiidae), a biological control agent released against A. cyclops was noted on several A. implexa plants in Tokai and Stellenbosch. We also observed seed damage caused by another biological control agent, the seed-feeding weevil Melanterius acaciae Lea (Coleoptera: Curculionidae), which were present on green seed pods of several plants in Tokai ( Fig. 1f and g) . M. acaciae was introduced to control A. melanoxylon (Impson and Moran, 2003) .
Detectability
During this study we received several reported locations of previously unrecorded A. implexa individuals or populations, three in the City of Cape Town, two in Stellenbosch, and one from Somerset West. However, on further investigation only one of these reports was of A. implexa, where several individuals in the J. S. Marais Park in Stellenbosch were reported by members of the municipality already involved in A. implexa management. No other populations have been confirmed, despite the extensive research work and surveys conducted on the group in South Africa, particularly by the biological control research team for Australian invaders which has been active for over thirty years.
Bioclimatic suitability
The model provided a good fit of A. implexa when projected back onto its native distribution in Australia (AUC = 0.940 (SD ± 0.004); Fig. 5a ). The projection onto the South African climate (Fig. 5b ) predicts areas of suitable climatic conditions for A. implexa across a considerable proportion of the country, particularly along the southern and eastern coasts. The bioclimatic variables that contributed most to the model results were precipitation of the driest month and mean annual precipitation which had relative contributions of 81.4% and 11.9% respectively.
Risk of invasiveness in South Africa
Thirty-nine out of the 49 questions in the weed risk assessment were answered based on the available literature and data collected during our study (Table 3) , meeting the minimum requirements of the assessment (Pheloung et al., 1999) . A. implexa scored a total of 16 points (14 points for biogeography, 1 point for undesirable traits and 1 point for biology/ecology). As with most other Australian acacias, A. implexa would therefore fail a pre-border assessment as it scores higher than the threshold value of 6 that indicates species as being potentially invasive (Pheloung et al., 1999; . In addition, a risk assessment of Australian Acacia species based on life history traits, human usage and native climate associations (Castro-Díez et al., 2011) predicted A. implexa to have a 26.5% (9.4-55.5, 95% CI) probability of being invasive, and A. implexa was grouped together with the most invasive Acacia species in a risk assessment based on native distribution patterns .
Seed banks and seed viability
Seeds were absent in all soil samples taken from Papegaaiberg despite the presence of empty seed pods in the leaf litter. Of the seeds collected from seed pods on mature plants, 59% (52-66, 95% CI) were viable.
Post-fire regeneration
In our initial survey of part of the burnt area on Papegaaiberg in March 2011, we observed 519 resprouting A. implexa individuals and found no evidence of seed germination within the 2 ha survey area. Where dead A. implexa stumps could be identified (by the presence of resprouts on the stem), we observed suckering resprouts extending up to~4 m from the adult plant. The re-survey in November 2011 found 995 seedlings and 164 suckering stems. Seedlings occurred in several dense patches, presumably beneath former adult trees. No additional seeds were found in soil sampled from beneath seedling patches, suggesting a severe depletion of seed banks following fire.
Management costs and future plans
Cost estimates for initial clearing of A. implexa populations at all three sites are shown in Table 4 . Person-day estimations were made based on the WfW programme's guidelines for calculating the effort required for clearing infestations. Herbicide treatments differed among sites, and chemical clearing costs were estimated based on previous clearing costs by the relevant land managers at each site. This gives an estimated cost of~ZAR 683 000 spent on management of A. implexa at the three sites. Tokai was reported to have the least resprouting following herbicide treatment.
At Tokai clearing is included in an on-going invasive alien plant management plan, and most adult trees have been removed. At Stellenbosch much of the site was burnt in a fire although areas close to the Plankenburg river and the Stellenbosch shooting range that were not burnt (~25 ha) have not yet been treated. The plants along the Eerste River are also still to be treated. At Wolseley control is being co-ordinated by South African National Biodiversity Institute's Invasive Species Programme (SANBI's ISP), with costs during 2011-2012 of~ZAR 200 000. No adult plants should be remaining at the site.
Additional resources are required in Stellenbosch to ensure that all adults are killed, but the project is now moving to a phase of detection and control. A thorough search-and-destroy (i.e. remove any seedlings and treat any regrowth) survey of all the sites will take a team of 11 people 230 field days, costing ZAR 272 000. All the sites are reasonably accessible, but costs for contract administration should be included. This distribution of information leaflets and site inspections for adults needs to continue, and the management plan needs to be updated based on future observations. In particular, surveys for recruitment will be needed following any fires. An initial investment of five to six complete surveys over the next decade will cost~ZAR 1.5 million, after which the project needs to be reassessed.
Discussion
Population dynamics and spread
Despite the fact that seed production by A. implexa is high (Pieterse, 1998) , vegetative reproduction by means of suckering appears to be the dominant form of population expansion. While A. implexa is known to form persistent seed banks that require a heat stimulus for germination to occur (Richardson and Kluge, 2008) , the size and distribution of the seed banks are suspected to be relatively small and limited to beneath the canopies of large trees. This is further supported by the small proportion and limited distribution of seedlings within populations. Fig. 5 . Predicted climatic suitability of Acacia implexa in (a) its native range in Australia and (b) its invasive range in South Africa. Suitability ranges from unsuitable (white areas) to highly suitable (dark areas). White dots represent the current distribution of A. implexa in its native and invasive ranges. Table 3 Weed risk assessment of Acacia implexa following Pheloung et al. (1999) . Maslin and McDonald (2004) . b Henderson (2001) . c Cole et al. (1996) . d Schortemeyer et al. (2002) . e Ralph (2003) . f Pieterse (1998) . g Maslin (2001) . h Kenrick (2003) . i Earl et al. (2001) . j Stanley and Lill (2002) .
In addition low seedling recruitment within populations may also suggest low seed germination or high seed/seedling mortality. Typical viability of A. implexa seed in its native range is between 65% and 75% (Melbourne Indigenous Seedbank, 1996) yet seeds appear to have slightly lower viability on Papegaaiberg (59%). However, seed mortality is likely to be the largest source of seed depletion in the invasive populations. Pieterse (1998) reported significant A. implexa seed mortality (14-100% in March and 92-100% in April) on Papegaaiberg, as a result of seed predation by a native alydid Nariscus cinctiventris (Heteroptera: Alydidae). This high seed mortality is attributed to the long retention of the seeds on the tree after dehiscence of pods, allowing time for predation by insects (Pieterse, 1998) . Seed damage by the seed-feeding weevil M. acaciae, which has caused significant seed damage to populations of the closely related A. melanoxylon , may also account for the lack of A. implexa seed banks, however this has not been quantified. Predation of seeds by ants and rodents (Holmes, 1990 ) is a likely cause of seed depletion on the ground, further preventing the addition of seeds to the soil seed bank. Therefore, the observed densities of A. implexa populations are likely the result of suckering.
The earliest record of A. implexa in South Africa is from the arboretum at Tokai. Maps of the Paddock arboretum (which is no longer in use) indicate plantings and nursery transplants of A. implexa as early as 1886 (Anonymous, 1886) . There are no records of introductions to Papegaaiberg or Wolseley, but both areas have historically been used for forestry so it is likely that plants were intentionally grown as experimental plantings (Poynton, 2009 ). The only documented record of A. implexa on Papegaaiberg we found was from a survey in 1989. It showed a small population on the southern slopes with individuals up to 18 m tall (Fig. 3; Landman and Nel, 1989) . We found no records of A. implexa at Wolseley before 2005 when clearing efforts began. Populations at Tokai and Papegaaiberg, where we had access to previous distribution records, have shown significant expansion from the likely original points of introduction. In particular, the population on Papegaaiberg has increased at least 5-fold since it was first surveyed in 1989. At Tokai plants have spread up to 1 km in all directions from the site of the likely original plantings in 1886. The presence of elaiosomes on A. implexa seeds (Fig. 1d) indicates an adaptation to dispersal by ants Gorb and Gorb, 2003; Hughes and Westoby, 1990) . This may account for some uphill dispersal of seeds (Hughes et al., 1994) , particularly on Papegaaiberg, although this remains to be confirmed. All three populations occur along or close to rivers and roads, which will facilitate long-distance dispersal (Gelbard and Belnap, 2003; Johansson et al., 1996) . Indeed, many plants were found up to 5 km from Papegaaiberg along the Eerste River (Meek et al., 2009) ; the stands on Papegaaiberg are the likely seed source for this recent spread.
Population expansion is however currently partially limited by surrounding developed areas in Tokai and Stellenbosch, restricting spread in most directions. In Wolseley there is no significant limitation to the spread of the population, and there is considerable area available for potential population expansion at this site.
Dispersal over long distances is unlikely as A. implexa is not currently cultivated or traded in South Africa, nor does it have any natural adaptations for long-distance dispersal (other than along rivers and roads). However, Tokai and, to a lesser extent, Papegaaiberg are both public areas which impose a risk of accidental movement of seeds by humans. With many areas in the country predicted to be suitable for A. implexa growth (Fig. 5b) , seed transfer could lead to the establishment of further populations and increase the risk of this species becoming a widespread invader.
Despite its long residence time in the country and its potential to become widespread and invasive, the distribution of A. implexa still remains limited compared to similar invasive Australian acacias in South Africa. This can in part be attributed to the low initial propagule pressure (compared with other invasive acacias e.g. A. cyclops and A. mearnsii which were introduced in large numbers at many localities); and the fact that A. implexa was never used for commercial forestry or agroforestry in South Africa, and so was not widely distributed and planted across the country. This is advantageous for management as the current extent of A. implexa invasions falls within the feasible limits of currently available resources to be controlled and potentially eradicated before the opportunity for large scale range expansion arises. 
Management
Clearing of A. implexa has been done at Wolseley by WfW teams from the Department of Water Affairs since June 2005 by means of cut-stump treatment of all plants annually for the first three years followed by an additional two treatments involving foliar herbicide spraying. Populations at Tokai and Papegaaiberg have been cleared along with other invasive species as part of routine clearing operations by SANParks and the Stellenbosch municipality respectively. Herbicide usage varies among sites (Table 4 ) as A. implexa does not have official herbicide treatments assigned to it by the Department of Agriculture, and herbicide selection is therefore based on those used for similar acacia invasions in the area.
Observations suggest that the herbicide treatment at Tokai was the most effective in killing plants and preventing resprouting. Based on this anecdotal evidence and without proper herbicide trials, an initial starting point for control would be to hand-pull seedlings where possible, foliar spray juvenile plants and resprouts with Garlon 3% (480 g/L), and cut (and possibly frill) adult stems close to the ground (Witkowski and Garner, 2008) and apply herbicide Lumberjack 3% (360 g/L) immediately.
The ability of A. implexa to produce suckers and to resprout vigorously makes mechanical clearing of plants difficult and it will likely require several years of follow up treatments to remove all existing plants. While we find no literature indicating the minimum age at reproduction for A. implexa, for the purpose of management we can assume a conservative estimate of 2 years, the same as that of closely related and morphologically similar A. melanoxylon (Maslin and McDonald, 2004) . We therefore recommend biannual follow-up clearing after the initial removal of all plants to ensure that no new recruits are able to reach reproductive age and set seed. Considering the lack of evidence for large persistent seed banks, follow up clearing at all sites should require less intensive search and removal effort and should therefore have significantly reduced costs each year. We would expect that systematic surveys should be carried out over the next decade and post-fire.
Caution should be exercised regarding the declaration of eradication at all three sites. This is because A. melanoxylon is present at all three sites, and distinguishing this species from A. implexa is problematic unless flowers or seed-pods are present. Therefore, control needs to focus on treating all acacias at the sites as a precaution.
Eradication of small invasive populations has become a well-established management goal worldwide, with several Australian acacias being targets for eradication in various parts of the world . In South Africa, attempts to eradicate localised invaders with high invasive potential (e.g. Acacia paradoxa) are ongoing, and species targeted for eradication are categorised under proposed national legislation and strategic management practices (van Wilgen et al., 2011) . The invasiveness and limited distribution of A. implexa place it in the category of species potentially suitable for eradication; the success of eradication efforts will largely be determined by the effectiveness of management .
There is still some uncertainty as to whether any further populations of A. implexa exist in the country (particularly given the taxonomic confusion with A. melanoxylon). The three known populations of A. implexa are included in SAPIA and there are ongoing efforts to locate any further populations, mainly through the distribution of information leaflets around the Western Cape to raise public awareness and collect reports of additional unknown populations (Supplementary material 1) . To date (May 2012), we have received six separate new reports of A. implexa, but only one of these was actually correctly identified, and this was close to an existing invasive stand. The fact that reports have been received, but turned out to be false, suggests that the species is not much more widespread than previously thought. Even if several further populations in the country are discovered we would suggest that eradication will still be the optimal management strategy. A. implexa seems to have a relatively low rate of spread (due to the presence of several seed-attacking insects), and, if properly treated, plants can be controlled.
Deciding the point at which eradication should be abandoned in favour of other control methods is a matter of on-going research (Panetta, 2009) . However a recent study on A. paradoxa, another Australian Acacia species with a currently restricted distribution in the Cape Floristic Region, suggested that for this species eradication was the most economical management choice for infestations up to~800 ha if the population is correctly delimited , although this was highly dependent on management efficacy. Given that A. implexa appears to have a smaller seed-bank, and therefore a lower potential spread rate, the major limitation remaining is to provide a control method that will prevent resprouting and suckering, and to ensure continuity in management. This continuity and co-ordination will be the responsibility of the SANBI's ISP (Ivey et al., 2012) .
Conclusions
Although A. implexa does not yet occupy a large geographic range in South Africa, its biological attributes and the climatic suitability of many areas in the country, particularly coastal regions, make it a high risk species with the potential to replicate the major impacts of other Australian Acacia species in South Africa . For such invasions, where it is not immediately apparent whether eradication will be cost effective, a good understanding of the invaded site, species characteristics, and the management context is needed . We conclude that, given the current restricted size of infestations and absence of large seed banks, costs of eradicating A. implexa are still within feasible limits. Therefore, A. implexa should remain a target for eradication (i.e. a category 1a species under proposed NEM:BA regulations) as per the national strategy proposed by Van Wilgen et al. (2011) for managing Australian acacias in South Africa. The success of this eradication will depend largely on sufficient resources to manually clear all plants, effectiveness of herbicide treatment to prevent regrowth, and co-ordination and continuity of management operations between the three areas in the Western Cape where populations currently occur. As such it is a suitable target for a national eradication campaign co-ordinated by SANBI's ISP.
Without such low levels of sexual reproduction, A. implexa in South Africa would have spread much further, much more quickly and undoubtedly had substantial impacts. Consequently, we would predict that in the absence of seed predators, and in suitable climates, this species could easily become a major invader very quickly, and should only be utilised if extensive and reliable contingency plans are in place. As such the case of A. implexa demonstrates both the potential value of seed-reducing biological control agents, and the need to understand invasion mechanisms if predictions are to be extrapolated to other regions.
Supplementary related to this article can be found online at http://dx.doi.org/10.1016/j.sajb.2012.07.016.
